The ability to distinguish electrically between Na + and K + (potassium effect) appears to exist in Nitella only so long as it contains a group of organic substances which has been called for convenience Rp. ~ As this is removed from the cell by treatment with distilled water the potassium effect falls off.
collected during the summer and early fall, s which yield the following values.
For the concentration effect,' 0.01 M followed 7 by 0.001 M KC1, we find 26 4-2.3 inv. (10 observations). From this we get s u~ = 2.62.
For the concentration effect of NaC1, i.e. 0.001 M followed by 0.01 M and vice versa, we have 20 :i: 0.8 my. (12 observations) . From this we get uN~ = 2.05.
On substituting 0.01 ~ NaC1 for 0.01 M KC1 the change 9 of P.D. is 55 q-2.4 mY. (12 observations). To account for this we assume that S~ + SNa = 100.
Cells collected during the winter 8 give the following values: UK + UN~ = 11.9 --7.93 = 1.5 and SK --SNa = 60.
In the summer cells we have uK + UNa = 2.62 --2.05 = 1.28 and SK + SNa = 100. Hence in the summer cells the mobility ratio has decreased from 1.5 to 1.28 and the partition coefficient ratio has increased from 60 to 100 as compared with the winter cells.
In experiments on winter cells we find that u~: varies independently of UN, since the ratio UK + UN, varies. Hence we infer that Ru~ varies independently of Rm~,. Also RsK may vary independently of RsN, since SNa may rise while S~ remains constant. This is shown by the following measurements.
When winter cells of Lot A 10 are treated with distilled water, u~ decreases u from 85 to about 2 and UNa remains unchanged at about 2. Hence we may infer that Ru~ is leached out while RgN, is little affected. We find that SK + SN, may fall to less than unity so that 0.01 M KC1 becomes During this season, when growth is relatively rapid, the mobility of K + is frequently low, suggesting a deficiency of RMK, such as is brought about in winter by leaching RMK out of the cells by placing them in distilled water (cf. Osterhout, W. J. V., J. Gen. Physiol., 1934-35, 18, 987) .
6 The dilute solution is positive in the external circuit. When 0.001 ~ is followed by 0.01 ~ KCI, action currents may occur which make the change in P.D. unduly large (of. Hill, S. E., and Osterhout, W. J. V., J. Gen. Physiol., 1937-38, 9-11 541) .
8 For the method of calculation see Hill, S. E., and Osterhout, W. J. V., Proc. Nat. Acad. Sc., 1938, 24, 312 . It should be noted that as here used, UK = UK + Vcl and UN, = UNa +Vct; VCl is taken as unity in both cases.
9 When 0.01 xt NaCI is followed by 0.01 ~ KC1 action currents may occur which make the change in P.D. unduly large.
to Cf. Hill, S. E., and Osterhout, W. J. V., Proc. Nat. Aco~. So., 1938, 24, 312 . See footnote 4. n Osterhout, W. J. V., J. Gen. Physiol., 1929-30, 13, 715; 1934-35, 18, 993. positive to 0.01 M NaC1. In winter cells of Lot B, treated with distilled water, u K + uNa may fall TM from 11.9 + 7.93 = 1.5 to 2.22 + 2.22 = 1 and SK + SNa from 60 to 0.12. Hence we may infer that Ru~ is leached out of the cell more than RuNa and that leaching must affect Rs~: much more than Rsl~a to lower the ratio Sx + SN~ so greatly.
In winter cells of Lot B 1° guaiacol la raises Rsl~ much more than RMI~ and since it raises the mobility and partition coefficient of Na + but not of K + we may say that R~ and RsN~ increase but not R~: and RsK. 14 It may be noted, in passing, that the treatment with distilled water, which presumably brings about a loss of substances, never produces an effect which has to be interpreted as a rise in mobility or in partition coefficient. Hence we need not assume the presence of substances which depress the values.
These results are not altogether surprising in view of experiments with models 15 which show great differences in mobilities and partition coefficients in various non-aqueous substances. The differences in S~: doubtless depend largely on the fact that the potassium entering the non-aqueous protoplasmic surface layer may enter into new combinations and thus change the partition coefficient which, as used here, is the ratio of K + in the external solution ~6 to any form of potassium which could affect the potential, e.g. K +, (KX) +, etc.
Certain organic compounds of potassium are very soluble in non-aqueous media 17 and if these are present in the non-aqueous protoplasmic surface they may give a high value to SK and this ts may be greater than for SNv It is evident that u~: and UN~ might be changed by substances which affect viscosity, solvation or the formation of (KX) +, (NaX)+, etc.
There is not much prospect of obtaining sufficient R~ for chemical analysis since it is presumably present only in traces. But certain experit20sterhout, W. J. V., and Hill, S. E., Proc. Nat. Acad. So., 1938 , 24, 427. 13 Osterhout, W. J. V., J. Gen. Physiol., 1939 This is also the case with uK and uua in Halicystis (Osterhout, W. J. V., y. Gen. Physiol., 1939-40, 23, 53) but in Valonia, uu~ increases and uK decreases (Osterhout, W. J. V., J. Gen. Physiol., 1936-37, 20, 13) .
15 Unpublished results. la Strictly speaking the partition coefficient of a single ion has no physical meaning but it is permissible to use it in description as in the present case.
x7 Hundeshagen, F., J. prakt. Chem., 1883, 28 N.S., 219. tS In guaiacol SK is greater than SNa (of. Osterhout, W. J. V., Kamefling, S. E., and Stanley, W. M., J. Gen. Physiol., 1933-34, 17, 469) . ments by S. E. Hill indicate that Rp or one of its essential constituents is soluble in petroleum ether. 19 Other experiments suggest that Rp or one of its essential constituents is a potassium compound. Certain cells which have lost the potassium effect by leaching in distilled water soon regain the potassium effect when placed in contact with KC1.1 The delay might be due to the time required ~° for the combination of potassium with an organic compound in the protoplasm to produce the potassium effect. If this organic compound has been leached out of the cell by the distilled water the combination cannot occur and the application of potassium cannot restore the potassium effect: this seems to happen in most cases. Regarding this organic compound not much can be said but it appears to be present in blood which can restore the potassium effect in a few seconds31
It may be added that Nitella contains another substance (or group of substances) called for convenience R~ which enables the cell to give action currents when stimulated electrically. 1 SUMMARY The ability of Nitdla to distinguish electrically between Na + and K + (potassium effect) appears to depend on several organic substances (or groups of substances). Of these Ru~ and Rs~ determine the mobility and partition coefficient (S) respectively of K + while RUN, and Rs~ do the same for Na +.
These substances can vary independently and this variation is susceptible to experimental control.
19 Experiments in this laboratory by S. E. Hill show that the water in which Nitella has been standing contains substances which are taken up by petroleum ether when shaken with the water. The petroleum ether is evaporated and the residue dissolved in water. When this is applied to a cell which has lost its potassium effect as the result of leaching in distilled water (cf. Osterhout, W. J. V., and Hill, S. E., J. Gen. Physiol., 1933-34, 17, 105 ) the potassium effect is promptly restored.
2o It seems possible that this reaction is catalyzed by ammonia or its compounds, or they may enter into the formation of the organic substance, cf. Osterhout, W. J. V., Y. Germ. Physiol., 1934 --35, 18, 987. 21 Osterhout, W. J. V., J. Gen. Physiol., 1935 
